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ABSTRACT

An information retrieval system has been developed by the Marine Corps
Operations Analysis Group (MCOAG) to furnish assistance to Headquarters Marine
Corps (HQMC), thd Marine Corps Landing Force Development Center (MCLFDC)
andtheMarine Corps Long Range Study Panel(LRSP). Inoperationof the system,
a large volume of classified information is scanned by MCOAG analysts and only
those items pertinent to operations research on Marine Corps problems are filte rcý
out. Each document is then tagged with descriptors which attempt to capture es,-
sential elements of the paper. The descriptors are drawn from groupings of
things, places, operational function, organizations, physical phenomena, values,
processes and environments. The title of each document, source, security clas-
sification, year of publication, descriptors, the Defense Documentation Cuntur
(DDC) accession number and the secret or confidential file accession numher of
HQMC, Marine Corps Schools, MCLFDC or CNA are put into computer storage.
Monthly accession bulletins will be produced for HQMC, MCLFDC, Marine Corps
Long Range Study Panel and the MCOAG research staff. Individual requests for
information from HQMC staff sections or MCLFDC project officers will I).
processed to retrieve documents and to produce bibliographies on demand.

(REVERSE BLANK)



"TABLE OF CONTENIS

PaIge

1. hit rottluct toi l . . . . . . . . . . . . . . . . I

II. Soui•ces of Information . . . . . . . . . . . . . . . . . . I

III. Storing Intiolrtion. . 4 t 1 . . I . . ,.,I . . 4

IV. Retr ieving Infovrukittoi ... j. * . . . . . . a .

V. Discussion .... . .. . 8

Refe reiwes . .. . . . . . . . . . . . . . . . . . . . . . . .. . . 10

APPENDIXES

A MCOAG hiformation Retrieval Sources . A-I

B MCOAG Information RetrievaI Descriptors . .. . . . . . B-1

C Explaantion of Program . ... . . . . . . . C-1

D Flow Charts, . . . . . . . . . . . . . . . .. . .. . .. D- I

E FORTRAN Program for the IBM 7090. .. . . . . . . , E-I

F Accession Bulletin . . . . . . . . . . . . . . . . . . . .. . . F

"-iii -
(REVERSME BLANK)



I. INTRODUCTION

"The rcsponsilit bLttus of the Martie Corps Operations Analysis Group
(MCOAG) Include asslsting the Marine Corps in retrieval of operations rescarch
Information. Reference (a) Includes among the llssit8 . of tihe MCO.,X; the
fol lowing:

"f. Compiles and ptublishes a monthly acquisition
bulletin of studies of possible interest to Headquarters
staff sections and tile agencios under CoorL.inator.
Marine Corps Landing Force Development Activities
(CMCLFDA)."

"g. Prepares subject bibliographies of studies for
staff sections and agencies of CMCLF)DA who require
them using data retrieval methods 3nd itm studies data
base. "

This research contribution describes the information retrieval system
developed by the MCOAG to carry out these missions of compiling and publishing
an accessioni bulletin and preparing bibliographies.

II. SOURCES OF INFORMATION

As a specialized organization, the Marine Corps Operations Analysis Group
is faced with the following type of information problem. The MCOAG deals with
a limited assortment of problems, namely those associated with amphibious
assaults. However, as an operations research group it is aware, as a matter
of routine, of thousands of classified and unclassified documents which are
publisied each month. The vast majority of these at-e of no interest whatsoever
since they are o00. relevant to any of the problems encountered In an amphibious
assault. The few that are of Interest are often not immediately applicable. thus
they must be stored, and a means provided for recalling them when necessary.
The solution to this problem is, of course, some sort of filtering of these thou-
Sands of reports and then an atutomatic information system which will both pro-
duce a specialized accession list, i.e., one containing only documents perltnent
to Marine Corps interest, and that will also retrieve answers to specific re-
quests for information by providing printed bibliographies on any desired subject.

Information for the MCOAG Information Retrieval System is filtered from
tihe following sources:

-l-
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(a) Center for Naval Analyses (CNA)

One of the responsibilities of the Center for Naval Analyses is to
maintain a library of classified operations research reports, reference (b).
The Center for Naval Analyses (the present name of the Navy's original opera-
tions research organization) has been collecting operational and technical re-
ports on naval operations research matters since April 1942. CNA's library
currently contains more than lI S,O00 documents, mostly on microfilm, with an
average input of 1.000 new reports each month. MCOAG analysts scan tile
daily CNA accession bulletins to filter out those reports pertinent to Marine
Corps operations research.

(b) Marine Corps Headquarters (HQMC)

The MCOAG at HQMC (Code AXD) receives certain operiztions reseirch
"material through routine HQMC routing. The Assistant Deputy Chief of Staff
for Studies and HQMC project officers on cost-effectiveness studies or other
operations research projects, assist the MCOAG by bringing pertinent docu-
ments to the attention of MCOAG analysts.

(c) Marine Corps Landing Force Development Center (MCLFDC)

The Marine Corps Operations Analysis Group Detachment at MCLFDC,
Quantico, Virginia, receives operations research reports through routine
Development Center routing. MCLFDC project officers assist MCOAG by
bringing pertinent reports to the attention of MCOAG analysts. The Marine
Corps Schools (MCS) Classified Control Center's monthly accession li.3t of
classified documents and the MCLFDC daily unclassified accssion list are
scanned by MCOAG analysts for reports pertinent to Marine Corps operations
research.

(d) Defense Documentation Center (DDC)

The Defense Documentation Center for Scientific and TecI'ical
Information of the Defense Supply Agency at Cameron Station, Alexandria.
Virginia, prepares a Technical Abstract Bulletin (TAB) semi-monthly. This
bulletin contains abstracts of reports on research, development, test and
evaluation matters written by Department of Defense agencies and their contrac-
tors. The bulletins are unclassified, but access to them is controlled to qualified
DDC users, i.e., Department of Defense and other government agencies and
their contractors,

The Technical Abscract Bulletin (TAB) and the TAB Index are arranged
with 188 subject groups within 22 fields. k*The fields are listed on page B-I.)
Table I shows the use made of the DDC TAB bulletins. The amount of filtering
done by MCOAG analysts to find documents on amphibious matters is shown
clearly.
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TABLE I

FILTERING OF TAB BULLETINS TO FIND DOCUMENTS
RELEVANT TO OPERATIONS RESEARCH ON AMPHIBIOUS MATTERS

Unclassified Documents Classified Documents

TAB Total # Relevant % Relevant Total # Relevant % Relevant
1. TAB 65-2

15 Jan 65 434 0 0%o 1398 57 4.07%

2. TAB 65-3
1 Feb 65 521 34 6.52% 1067 27 2.53%o

3. TAB 65-4
15 Feb 65 452 7 1.54% 1594 65 4.07%

4. TAB 65-5
1 Mar 65 477 7 1.46% 1380 28 2.02%

5. TAB 65-8
15 Apr 65 984 9 0.9% 1423 34 2.38%

6. TAB 65-9
1 May 65 708 10 1.41% 1865 80 4.28%

7. TAB 65-10
15 May 65 754 14 1.85% 1717 88 5.12%

8. TAB 65-11
1 June 65 649 13 2.00% 1584 72 4.58%

9. TAB 65-12
15 June 65 628 15 2.38% 1562 132 8.45%

10. TAB 65-13
1 July 65 668 24 3.59% 1565 107 6.83%

Total 6275 133 2.11% 15,155 690 4.5L/

Average number of unclassified documents per TAB 628

Average number of relevant unclassified 13

Average number of classified documents per TAB 1516

Average number of relevant classified 69
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1Il. STORING INFORMATION

Otncc a documellt is designated as heing of possible future interest to thu
Marine Corips Operations Analysis Group it must be put in the 1o rmat designed
fOr used with the computcer program. A doculenlt is reprc.ivnitcd on two cards,
the first containing identifying data (to be enumerated in following paragraphs)
and descriptive words represented by two-letter codes, the second containing
the title anld report number of the document. The second card carries an
asterisk in the first column for which the computer checks to ensure correct
or ring. The first card (the descriptor card) is divided into tile following
fields:

STABLE, 1I

THE DESCRIPTOR CARD

FIELD CONTENTS COLUMNS DESIGNATOR

I. ONA Accession Number 1-6
2 HQMC Accession Number 7-12
3 MCLFDC or MCS Accession Number 13-18
4 DDC Accession Number 19-24
5 Month & Year of Entry 25-28
0 HQMC Category 29
7 MCLFDC Category 30
8 Security Classification 31 1
Q Source 32-37 2

10 Yelr 38-39 3
I, DDC Subject Divisions 40-41 4
•2 T.hngs ' 42-49 5

13 Places 50-51 6
-14 Operational Functions 52-59 7

i5 Organizational 60-61 8
16 Physical Phenomena 62-63 9
17 Values 64-65 10
18 Process 66-07 1i
19 Environment 68-71 12

Fields t - 4: Accession Numbers

The MCOAG system acts as an automated card file. It. does not contain
documecnts, rather it contains references as to where a document can be found,
These references are the accession numbe1rs found in the first four fields. These
fields are not searched when a requesit is made of the system, since if the acces-sion number is knlown, the document can he obtained; indeed, that is the object of

the system - to make accession numbers known,

-4.
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Field 5: Month and Year of Entry

This field is used only when the monthly accession list is being printed. The
month and year are read Into the machine and this section of the library is sorted
in fields 6 and 7, see below.

Fields 6-7: HQMC Category and MCLFDC Category

These categories correspond roughly to the organizational divisions at Head-
quarters Marine Corps and at the Marine Corps Landing Force Development Center.
When the monthly accession lists are printed the program makes two runs. First,
the section of the master file being printed (determined by the month and year) is
sorted by field 6, the HQMC categories. An accession list iý printed with these
headings and the program repeats the procedure, sorting under the MCLFDC
categories. These categories are as follows:

HQMC

Category Of Possible Interest To:

A Aviation DC/S (Air)
P Personnel G-l
I Intelligence G-2
G Ground Combat G-3
L Logistics G-4
N Naval Policy Analysis
M Miscellaneous R&D DC/S (RD&S)

MCLFDC

Categy Of Possible Interest To:

A Aviation Air Support Division
G Ground Combat & Intelligence Ground Combat Division
S Logistics Combat Service Support Division
F Artillery & Naval Gunfire Fire Support Division
V Amphibian Vehicles Amphibian Vehicles Division
C Communications & Electronics Communications & Electronics

Division
W War Games War Games Division
P Miscellaneous R&D Plans and Operations Division

Field 8: Security Classification

The security classification is entered to enable requests to be made that will
take into account the user's clearance. The following security classifications are
used: U - unclassified, 0 - official use only, C - confidential, S - secret, and
T - top secret. This is the first item on the descriptor card that may be subjected
to a search request. The designator appearing in the last column of table II ap-
plies only to searchable fields. The field designator is needed in the search
program.
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Field 9: Source

A six letter abbreviation for the organization publishing the documents is put
into this field. A dictionary of these source abbreviations enables the comlputcr
to print the full name of the publishing source when the accession list is printed.
These sources can be searched, Appendix A contains a list of current sourcus.

-Field 10: Year

This is the year of publication of the document. It can be searched, thus
providing a means of ensuring material received is up to date.

"Field Ii: DDC Subject Division

These are the 22 subject divisions listed in appendix B. This field can be
searched in order to receive an extremely broad bibliography.

Fields 12-19: Descriptors

As seen above, there are nine divisions of these descriptors. Words from
thie descriptor list (appendix B) are chosen to represent the contents of a document.
It is primarily these descriptors that are searched when a bibliography is being
prepared. An example of a field designator and a descriptor would be "5(SH)"
where 5 is the field designator for "things" and SH is the code for ships.

A document is coded in this fashion and is stored on tape.

IV. RETRIEVING INFORMATION

With the file constructed as above we have conveniently stored a great deal of
inforimation., However, this method of storagc is onyv a mneanls to all end, that end
being the accurate and rapid retrieval of specific information. The system is told
of a need for specific information through a "query."

A query is a request by a user for all documents that are relevant to the
particular subject of interest, A query is written on a single card and consists
of field designators joined by the symbols "*", "+", and " -". These stand for
the logical "and", "or", and "not" connectives, respectively. Formal rules
for constructing queries are given in appendix C. A query can be made quite
specific by using the "and" connective frequently, since the query item is satisfied
only if all descriptors connected by "and" are satisfied. However, the system is
used most effectively if the queries are general, consisting mostly of "or" con-
nectives. A more general query will produce more documCnts, although not enough
to overwhelm the user. When going through this general listing the user is able to
decide from the title if the document is of use to him. This method, based on the
judgmlent of the user, helps to overcome semantic difficulties of miscoding.
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Since many querie. ,an be handled at once with little trouble to the requestor
or the computer, the requestor can try many differenlt combinations in order to hb
certain that pertinent information is not missed because of mistakes In coding,

The difference in effectiveness between thle general and the specific query is
seen in the following example, A request was made for material concerning
"speed requirements for fast amphibious ships for transporting troops.
To formulate the query it is necessary to translate a request into descriptors
from the system dictionary in order for the query program to be run. In this case
it was decided that the following descriptors be used: (1) ships (Si), (2) transpor-
tation (TN), (3) amphibian vehicle (AV), (4) amphibious (AP), (5) speed (SX). From
these descriptors, four query items were made: ships or transportation,
4(SH + TN); ships or amphibian vehicles, 5(SH + AV); amphibious, 12AP; speed,
10SX. Various combinations of these items were used, employing both the "+"
and "'" connectives. Table III shows the query, the number of documents re-
trieved, the number of relevant documents retrieved, the number of relevant
documents in the system, the percen-age of retrieved documents that were re-
levant, and the percentage of relevant documents in the system that were retrieved.

TABLE III

RETRIEVAL EFFECTIVENESS OF GENERAL AND SPECIFIC QUERIES
NTotal No. %7, Retrieved 7, Totalr relevant that were relevant

Query retrieved relevant in system relevant that were
retrieved

1. (5(AV+SH)) 50 19 25 38 76
2. (10SX) 6 2 25 33 8
:3. (12AP) 6 3 25 50 12
4. (.(SH+TN)) 32 19 25 48 76
S. (4(SH+TN)*5(SH+AV)) 25 12 25 48 48
6. (4(SH+TN)*12AP) 4 3 25 75 12
7. (4(SH+TN)*IOSX) 1 1 25 100 4
8. (4(SH+TN)+(5(SHI+AV) 63 21 25 33 84

+(12AP)+IOSX)) I_ II 1 84

Query number 8, ships or transportation, or, ships or amphibian vehicles, or,
amphibious, or, speed, is the most general, since a document is accepted if an\
one of the four items is satisfied. It is this query that produced the highest number
of relevant documents. It also produced the most "noise", that is, 67 percent of
the documents retrieved were not relevant. Query number 7, ships or transpor-
tation, and, speed, the query with the most "signial" for which 100 percent of the
documents retrieved were relevant, produced only one relevant document. It is
considered more valuable for the analyst to read 63 titles and find 21 that will
help, than to read one title and find that it is helpful.
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V. DISCUSSION

There are several significant features of the MCOAG system which enable
it to operate with low cost and with limited use of MCOAG personnel, These are
discussed in the following paragraphs.

_ 1 The use of expert judgment

A significant aspect of the MCOAG system lies In the fact that it is the analyst
who Is responsible for icl-,cting documents to be included in the system library.
Selection based on expe. ,-dpnent gained from experience with Marine Corps
operations is extremely important, for tile usefulness of the system depends upon
tthe relevance of the document library to future Marine Corps operations research
problems. By employing experienced Judgment the MCOAG system contradicts one
of the basic assumptions madc in a study conducted at M.I.T. (reference (c)).

"At one end we eliminate all human processing beyond
the merest clerical manipulation on the grounds that
expert Judgment, evaluation, indexing, etc., requires
skills that are not ordinarily available in large numbers."

Thus this important feature, the use of expert Judgment, is directly attributable
to the relative small size of the system.

2, The small descriptor list

Since this list contains rulatively few descriptors (275), it is easily mastered,
as are the technical terms it contains. This allows a relatively inexperienced
person to perform the task of coding documents. In this case it is done by one
MCOAG Research Assistant, in addition to her other duties,

he S..a..size ut, tie list is due to tile fact that it contains very few synonyms,
Other systems, in an attempt to be more specific, contain many words that are
closely related. This gives the abstractor a choice where none is really neccssary.
When there are large numlbers of slightly different terms presented it is possible
for one abstractor to have a favorite term for one concept. If this happens, and
another person begins abstracting, she may choose a different term for the concept.
This can lead to mistakes in retrieval - unless one searches for all the synonyms
of one concept, thus defeating the purpose of the whole idea.

The small descriptor list does allow minimal use of available personnel, but
it is open to question on the grou, nds that a small list is a general list and, thus,
not very useful in retrieving specific documents. This objection is answered when
one recalls that the library input is carefuly screened to admit only documents
pertinent to amphibious operations. The 275 descriptors are sufficient to cover
most topics in this field. The list is open-ended in that, should new problems or
new approaches to old problems be developed the list can be expanded to include
appropriate descriptors. This advantage of a small, easily controllable, descriptor
list is also directly attributable to the small size of the system.

"-8-
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3. Divided descri!)tor list

The eight divisions of the descriptor list might seem to be an unnucessary
complication, since tills means that the program must take Into account several
fields rather than just one labeled "descriptors", Actually, it is Just the opposite
for by limiting the search to one or two of the Specific fields, there is a saving in
machine time.

Another reason for the descriptor divisions is that they make for more uniform
and complete coding. With the descriptors divided In this way the abstractor can
concentrate on one field at a time, thus ording her thinking and insuring that no
concepts are missed.

4. Alternatives

If one of the main advantages of the MCOAG system is its relative simplicity,
then why the need for automation? This is a natural question and its answver is found
In a discussion of the alternatives.

First - no retrieval system at all, the "memory" method. This has uin-
doubtedly been satisfactory for many years in many small orginations. However,
one can never be sure that something hasn't been missed, particularly if there are
a few thousand documents to remember. This method can always be used, but in
many situations it might not deliver all information possible, and one would never
know.

Second - using a general automated system intended for many types of problems
(DDC for example). This works well if the user has access to such a system and the
time to wait for results. In many cases, however, there is so little contact with the
retrieval process and the problems being dealt with are so specialized that the user
cainot convey his exact question to the system. Even if he could, it is unlikely that
the specialize•e topic of interest is covered fully by the content of the general system.
There seems to be a contradiction here, since the MCOAG system draws a large
portion of its library from DDC bulletins. However, a large number of the documCntS
in the system do not come from DDC, thus, were thle MCOAG to rely strictly on DDC,
quite a few pertinent documents would be overlooked. This alternative cannot even
be considered if the small organization does not have access to a system of this sort.

Thir*d - using the card file. This method might seem reasonable, since two or
three thousand documents with one card apiece would not take up that much space.
However, the number of cards should be multiplied by the number of cross-indexing
terms used. Thus, to employ anywhere near the number of cross-indexing terms
used in the MCOAG system (15) the number of file cards might he around tw\enty or
thirty thousand for a limited initial library of two or three, thousand documents
Besides this disadvantage of large size, the card file does not allow for the pub-
lication of monthly accession bulletins, It is much more difficult to maintain, and
searches must he conducted only one subject at a time, the way the computer does,
but not quite as quickly or certainly.

"-9-
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Rkefrcnces: (a) Marine Corps Headquarters Order 5400. 12, "Mal'Ine Corps
Operations Anaiy~is Group (MCOAG); Mvisksion, Organization,
and Operations of withlin IIQMC," :31 Aug 19665

(b) SecNav IhStructiol 5000. 14C, "CcnTr for Naval Analyses (CNA)
and CNA Policy Council; Mission Orgainization and Opvration of,
9 Dec 1905

(c) "The M. 1. F. Technical Information Project, 1. v.Stem
Description," by M, M. Kessler, Thu Libraries, Massachuset•s
Instlitutie of Technology, Cambridge, Massachusmtts 2 N'ov 196,1
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APPIEl'NDIX A

MCOAG INFOtRMATION Ri.ETRI\IWAL SOURCES

AATB Army Aviation 8Lst Board, V.t. Rucker Ala.
ACIDC lC Army Combat Development Command, IXjperimiaitUl Center
ACDCNG Nuclear Group
ACRDL Army Chemical R&D Labs, Ldgewood Arsenal
AGTI'VN Army Concept Team In Vietnaam
al-C Army I~k.-ctronics Comma ud, Ft. Monmoutlh, New jIvrsuy
AEE L Ac ronautical l-"ectronics and Electrical Lab.
AEIf.DL Army IEnginu.rs Resea rch aad Development Labs., Ft, lBelvoir, Va,
AEIRINC Ae ron.Iutica1 Radio, 1nc.
A ii RO Acrospace Corp.
ALI(OJE Acrojet General Corp,
AIBIOSP Aerospacv Medical Resear.Jh Labs.
A\VEWS Army Enginecrs Wate rways Experimenit Station
AF Dlepartmenit .if the Air Force
AFA Army Frankfort Arsenal, Philladulphia, Pa.
AFAL Air Force Avionics Lab., Wright-Patterson A\B
AFIT Air Force Institute of Tectmology - Wright-Paiterson AFB
AFSAWC Air Force Special Air Warfare Center, Eglin AFB
AFSC Air Force Systems Command
AFSWC Air Force Special Warfare Center, Eglin AF13
AGARD Advisory Group for Aeronautical R&D
AIB Army Infantry Board, Ft. [kBening, Ga.
AIRARM Aircraft Armaments, Inc.
AIRUNI Air University
ALWL Army Limited War Lab., Aberdeen
AMC Army Missile Command
AMFCO American Machine & Foundry Co.
AMRA Army Materials Research Agency, Watertown, Mass,
AMitE Army Operational Research Establishment, U.,K
A Ili' I- 1Vt AI r"*ovir- •g G tl -- rlel ] in PS
API. Applied Physic Lab., Johns I lopk ins University
ARC Atlantic Research Corp.
ARINC ARNIC Research Corp., Washington, D.C.
ARMA America Bosch Arma Corp
ARMSIG Army Signial Corp:-
ARMY Department of the Army
ARO US, Army Research Office
ARPA Advanced Research Project Agency
ASQ Attack Squadron 75 (VA-75)
ASUWE Admiralty Surface Weapons Establishment, U. K.
AS\VE Admiralty Signals & Weapons EstblIishment, (;,K.
A'I'ECOM U.S,. A rm\ Tesit aiid iEvaliuation Command. Aberd cen
A IRC Army Transportation Research Command
AWSD Advanced Warfare Systems Division
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BAL Ballistic Analysis Laboratory
I\ATlI'!,L Battelle Memorial Institute
IBE.LL Bell Aerosystems Co.
BENUIX Bendix Corp.
ILACKI3 Blackburn Aircraft Corp., Eng.
BOEING Boeing Aircraft
1OOZ Booz Allan Applied Research, Inc.

BRL a Bllistics Research Laboratory, Aberdeen, Md.
BTL Bell Teleplhonv Laboratories
BIISIIIP Bureau of Ships
BUWEPS Bureau of Naval Weapons

CANDOD Canada, Department of National Defense
CADILL Cadillac Gage Co.
c IT Cjrnegie Institute of Technology
CATIHiU Catholic University
CAW Carrier Air Wing
CDEE Chemical Defense Experimental Establishment, Salisbury, Eng.
CDMB Cruiser Destroyer Mine Craft Branch
CD'TCVN Combat Development and Test Center, Vietnam
CEPE Contral Experimental and Proving Establishment, Ontario
CH-ICAG University of Chicago
CIIRYSL Chrysler Corp.
CNA Center for Naval Analyses
CN-j Chief of Naval Operations
CARONE ComCarDiv One
FIRFLT ComFirst Fleet
COMMER Department of Commerce, Bureau of Standards
CORNEL Cornell Aeronautics Lab.
CORG Combat Operations Research Group, Ft. Belvoir
CRDL Chemical Research and Development Laboratories

DATA Data Corp., Dayton, Ohio
DDRTE D)irector, Defense Research, Test, and Engineering
DI'I'A Detachment 4, Research and Tech, Division, Eglin A7B
DIA Defense Intelligence Agency
DRI13 Defenuse Research liMrd, Ottawa, Ontario
DRC Defense Research Corporation
DTMB D)avid Taylor Model Basin
DUNLAP Dunlap Corp,

iEDO EDO Corp.
EWGCOR Ohio River Division, Lab. Eng. Corps

FAA Federal Aviation Agency
FADTC Fleet Air Defense Training Center
FALCON Falcon Research and Development Corp., Denver, Colorado
FARI)C Foreign Area Research Documentation Cointer
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FMC Ftod Mlachline Corp.
FMI1LANT Ficet Marine Force - Atlantic
FMFPAC. luel Marine Force - Pacific
FOSTtIR. Foster-Miller Associates, Ic.

GE GeIeral EAIlcCLVIC Cumpany
GENDYN General Dynamics Corp.
GW\U George Washington University

IIAWKElR Iawker Siddley Ltd., Eng.
I-IAW1 I lead Air Warfare Branch, Op- 7 22
1 ICSF1 I lead Command Systems Branch, Op-72d
I tE L I luman Engineetring Lab., BRL, Aberdeen, Md.
1-HE1RO lHistorical Bvaluation and Resettr Ih Organization
HFR I luman Factors Research, Inc.
HONEYW Honeywell Corp.
HiRI1 H1-RB -Singer, hic.
FISWB I lead Surface Warfare Branch
HUG[I-ES Hughes Aircraft
HUMRRO I luman Resources Research Office

IDA Institute of Defense Analysis
IITRK ITT Research Institute
INTF1O Information Dynamics Corp., Wakefield, Mass.
INS Institute of Naval Studies, CNA

JlI+U Johns Hopkins University
JCS Joint Chiefs of Staff
JRA Johnson Researcha Associates, Santa Barbara, Calif.
JSWG Joint Service Working Group
JTFTWO Joint Task Force Two

KELLIS"'T Kellet Aircraft Corp.

LAC.KLA Lacklan(h AFB
I,1UTTON Litton Industries
LOC K 1 E Lockheed Aircraft
L'FV Ling Tempco Vought Corp.
LUNDU Lund University, Sweden

MARQ Ma rquette Ai rcraft Corp.
MARTIN Martin-Marietta Co.
MATS Military Air Transport Service
MC Ma rine Corp'i
MCDONN McDonnell Aircraft
MCLFDA Coor., M.C. Landing Force Development Activities
MCLFDC Marine Corps Landing Force Development Cvnt, r
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MCOAG Marine Corps Operations Analysis Group
MELPAR Melpar, Inc., Falls Church, Va.
METRO Metromcs Associates, ILc.
MICH University of Michigan
MITRE Mitre Corp.
"MOTORO Motorola, Inc.

-NAA North American Aviation, hIc.
-. NADC Naval Air Development Center, Johnsville

NAFEC Naval Aviation Facilities Experimental Center
NASA National Aeronautical and Space Administration
NASC Naval AJation Safety Center
NATC Naval Aviation Test Center, Patuxent River, Md.
NATF Naval Air Test Facility
NATO North Atlantic Treaty Organization

-NAVWAG Naval Warfare Analysis Group, CNA
NEL Naval Electronics Lab.
NMC Naval Missile Center
NMEDFR Navy Medical Field Research Labs.
NOL Naval Ordnance Lab., White Oak, Md.
NOTS Naval Ordnance Test Station, Inyokern
NPPO Naval Program and Planning Office
NRL Naval Research Lab.
NUSL NavV Underwater Sound Lab.
NWC Naval War College, Newport, R.I.
NAGONR Naval Analysis Group, ONR
NORCO Northrop Corp.
NWG Naval Warfare Group

4W L Naval Warfare Lab.

NWTC Naval Warfare Training Command

OEG Operations Evaluation Group, CNA
ONR Office of Naval Research
OPTEV Operational Test and Evaluation Force
ORBMAC Operational Res. Branch, Maritime Air Command
ORINC Operations Research, Inc.

PAGAPL Planning Analysis Group APL/JHU
PHILCO Philco Corp.
PICTIN Picatinny Arsenal
PI'[TS University of Pittsburgh
PRC Planning Research Corp.
PREINC Presearch, Inc.
PRINCE Princeton University
PURDUE Purdue University

RAC Research Analysis Corp.
RAE Royal Aircraft Establishment, U.K.
RAND Rand Corp.
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RANGER USS Ranger
RAYTHE Raytheon Corp.
RCA Radio Co rpo ration of America
REDSTN Redstone Scientific Information Center
ROCKIA Rock Island Arsenal
ROME Rome Air Development Center
ROWLAN Rowland Corp.

SCD Ship Characteristic Division, Op-36
SC LEC Signal Corps Logistics Evaluation Committee
SDC Systems Development Corp.
SECDEF Secretary of Defense
SECNAV Secretary of the Navy
SEtG Systems Evaluation Group, GNA
SECWP Systems Engineering Group, Wright-Patterson AFB
SIERRA Sierra Corp.
SIXFLT Sixth Fleet
SRC Systems Research Center
SRI Stanford Research Institute
STRIKE U.S. Strike Command, McDill Air Force Base, Florida
SWRINS Southwest Research Institute
SYLEDL Sylvania Electronic Defense Lab.

TAC Tactical Air Command, USAF
TECHNO Technology, Inc., Dayton, Ohio
THIOKO Thiokol Corp.

UCLA University of California
UKFV U.K. Fightig Vehicles R&D Estabhishment
UOKLA University of Oklahoma
UPENN University of Pennsylvania
URSC United Research Services Corp., Burlingame, Calif.
USACDC U.S. Army Combat Development Command, Ft. Belvoir, Va.
US AMC U.S. Army Munitions Command, Picatinny Arsenal
USAMAT U.S. Army Materials Command
USATEC USATECOM
USNADC U.S. Naval Air Development Center
USNCDL USN Civil Engineers Lab.
UUTAH University of Utah

VERTOL Division of Boeing
VITRO Vitro Labs., Silver Spring, Md.
VXFIVE Experimental Squadron Five, OpTEvFor
VXFOUR Experimental Squadron Four, OpTEvFor
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WAL Watertown Arsenal Labs., Mass.
WEDDER USS Wcdderburn
W ESTIN Westinghousc Corp.
WRTPAT Systems Enginecring Group, Wright-Patterson AFB
WSEG Weapon System EVALuatioll Group

AI
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APPENDIX B

MCOAG INFORMATION RETRIEVAL DESCRIPTDRS

4 (DDC Subject Divisions)
CZ Cruiser

AC Aeronautics DC Detection
AO Astronomy and Astrophysics DT Data
13S Behavioral and Social Sciences DY Decoy
MD Biological and Medical Sciences DD Destroyer
CH Chemistry D Drone
EY Earth Science and Oceanology EQ Equipment
EL Electronics and Electrical Engineering EW Electronic warfare, ECM
EP Energy Conversion ES Escort
MT Materials FU Fuels
MA Mathematical Sciences FZ Fuze
ML Mechanical, Industrial, Civil, and GM Guided Missiles

Marine Engineering GU Guns
MH Methods and Equipment HC Helicopters
MS Military Sciences HF Hydrofoil
MU Missile Technology IS Instrumentation
NV Navigation, Communications, Detection JE Jet

and Countermeasures LS Laser
NC Nuclear Sciences and Technology LC Landing Craft
OR Ordnance LG Logistics
PY .ihysics LB Lubrication
PP Propulsion and Fuels MQ Map
SC Space Technology MN Mine

MF Model
5 (Things) MR Mortar

NP Nuclear Propuls ion
AC Aircraft NG Naval Gunfire
AD Airfield NV Navigation
AM Ammunition OR Ordnance
AV Amphibious vehicles PH Photography and other re-
AT Antenna productive processes
AG Armor QM Quartermaster equipment
AY Artillery RA Radio
13A Base RO Roads
13M Bomb RR Railroads
BR Bridge RK Rockets
CF Camouflage RX Radar
CV Carrier, aircraft SK Snorkel
CN Communications SV STOL/VTOL
CE Components SL Satellite
CK Computer SP Seaplane
CW Chemical/biological warfare SH Ships and Marine Equipment
CY Convoy SA Small Arms
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5 qTings) (Con t d.)

SS Submarine
SM Swimmer TZ Thailand
SI Soil US United States
SW Snow UC Underdeveloped Countries
TA Terrain VN Vietnam
TG Target
TN Transportation 7 (Operational Functions)
TP Torpedo
TV Television Al Antipersonnel
TW Tracked Vehicles AP Amplhibious
V H Vehicles AS Air Support

aWH Warheads AA Anti-aircraft
WP Weapon AQ Anti -Armor
WV Wheeled Vehicles AU Anti-Submarine
UG Underground Structure, Tunnel AW Anti-Tank

AJ Arms Control, peace
6 (Places) TK Attacking

CD Civil Defense
FK Africa CO Combat
LK Alaska IC Combat Information Center
AZ Antarctic/Arctic CN Communications
AX Asia CC Command and Control
LT Atlantic Ocean CQ Command Relations
UL Australia CI Counter-Insurgency
CA Central America CM Countermeasures
CX China DE Defense
EG England DM Deployment
DU Europe DC Detection
FR France DP Data Processing
GC Greece DF Direction Finding
GR Germany DR Deterrence
KO Indian Ocean EL Electronics & Electrical Engineering
IA Indonesia DS Disposition
IM Iran EW Electronic Warfare, ECM
IL Is rael EX Exercise
KO Korea FC Fire Control
LY Libya ID Identification
MI Mediterranean IT Intelligence
MK Middle East IP Interception
OK Ok inawa IU Installation and ConstFrucLionl
PK Pakistan IX hIterdiction
PA Pacific Ocean IF Interference
P PN Panama LM Limited War - Guerilla
PI Philippines LU Launch
SB Spain LN Location
SO South America MM Maintenance
SE Southeast Asia MA Mathematics
SU Soviet Union ME Measurement

B-2



7 (Ope rational iunctions)(Cont'd)
MO Mobility Tit Thermal
NE Neutralize TI Time
NY Navigation VS Visual
OA Operations Research
OP Operations 10 (Values)
PF Pacification A (VAlues)
PL Patrol AL Accuracy
PC Psychology & Human E gincering AL AltitudePM Produ etioti & Eana g ineering A Appropriations
PG Propagation Management BU Budget
RE Reception CP Capabilities
I'T Personnel & Training CS Casualties
RC Reconnaissiance CR CharacteristicsRS Rescue CT Cost, Economics
RS Rscuee 

DH DepthSN Screening DX DistanceSR Searching EF Effectiveness
WR War 

ED EnduranceSB Support 
FQ FrequencyHT Height

8 (Organizational) KP Kill Probability
LE Lethality

AF Air Force PB Probability
AR Army RL Reliability
CU Communism RO Requirements
DO Department of Defense SX Speed
MC Marine Corps TX Threat
MP Military Assistance Program VL VT. bn e r -- b H it-y
NS Nasa WT Weight
NO Nato
NA Navy 11 (Process)
SD State Department AN Analysis
SJ STRICOM DV Development
TE Table of Equipment DN Dctrinpe
TO Table of Organization ED EngineeringTS Treatie s Bg EguerEV Evaluation
9 (Physical Phenomena) EX Exercise

GA Gaming
AK Acoustics MA Mathematics
EO Electromagnetic ME Measurement
EY Earth Science, Oceanology PX Planning
IR Infra -red RD Research
MG Magnetic SI Simulation
NC Nuclear Science SG Strategy
O T Optical SY Study
PR Pressucte TC Tactics
TM Temperature TT Test

TH Theory
B-3



12 (Environment)

M\I Active
All Airborne
AP Amphibious
IlL Ballistics
DA Day
DI Dispersion
ET External
F1T Futu re
FN Foreign
GN Ground
HII Nigh
IB Internal
JU Jungle
LO Low
NI Night
PS Passive
RN Ra in
ST Sea -State
SC Space
SF Surface
SW Snow
SZ Summer
UW Underwater
WX Weather, Atmospheric Science
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APPENDIX C

EXPLANATION OF PROGRAM

The MCOAG Information Retrieval Program (34-651R)

This programn performs the following operations:

1. Writes the dictionary tape
2. Writes tile master tape
3. Deletes entries from the master tape
4, Adds entries to tie master tape
5, Queries the master tape
6. Extracts an accession bulletin
7. Lists the complete master tape
8. Translates the document descriptors.

I. DICTIONARY

The dictionary tape is composed of the security classification dictionary, the
HQMC category dictionary, the MCLFDC category dictionary, and the descriptor
and source dictionary. The input cards for the first three dictionaries cannot be
changed without changing the program. The input cards for the descriptor and
source dictionary can be changed and are of the following format:

Col. 1-6 - Descriptor or source (left justified)
Col. 7-54 - Meaning of the descriptor or source.

These descriptor or source cards need not be in a prescribed order and they may
be added or removed freely, Thle input deck for writing the dictionary tape is
formed as follows:

Blank card

Input deck (containing no blank cards)

DICTrIONARY (beginning with Col. 1)

Thi dictionary will be listed on the program output tape as the dictionary tape is
written.

II. MASTER

The master tape is composed of two-card entries. The first card is the
descriptor card; the second card "s the report title card. The input deck is
formed as follows:
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[Blank card

Input deck of 2-card entries

MASTER (beginning in Col, 1)

The eatries will be listed on the program output tape as the master tape Is writLtel.

Ill. DELETE

Entries may be deleted from the master tape by listing any of the four ac-
cession numlbers on a deletion card (one card per entry). Thu deletion card has

Z7 the forlmat:

Col. 1-6 - Accession number
Col. 7-72 - Blank

- The input deck is formed as follows:

Blnkcardl

deInput (ck (one card per entry)

[ DELETE (begin in Col. I)

The program will list all given accession umblbers which were not found on the
master tape,

At. ADD

Entries may lxh added to the master tape and will he placed at the Cud of the
tape. The format of the input deck (2-card entries) is identical to that used in
writing the master tapc. This deck is formed as follows:

Inpt lock of 2-card entries

ADD (beginning in Col. 1)

V. QUERY

The query logic used is quite simple; it is based ou conditions that the re-
questOr does or does 1ot WEatnt the desired entries to satisfy. For example, a re-
qUestor may want all entries that deal with aircraft except ihose that deal with
helicopters. An entry that dealt solely with aircraft would be accepted, one that
dealt solely with helicopters would be rejected, andl( one that dealt with both air-
craft and helicopters would also be rejected.
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There are twelve (12) descriptor fields. Three (3) of thucv fields tre
multiple-descriptor fields. The conditions In which the requester is intereuted
are phrased in terms of dcrctoilor field numbers and the desired contents of
those descriptor flelds. For example, aircraft and helicopturs are both listed
under things, field 5, a multiple descriptor field, Thus the query mentioned
above would be written

(SAC) - (SHC).

A typical query might be the following:

(4AC * 5(BM*J34 ) *9(TM+TI)) + (3(62)) - (5-IC).

The asterisk (*) stands for the logical "AND"; the plus (+), for the logical "OR";
tile minust (-) for the logical "NOT",

1. The query beings in column I with a left parenthesis. The query can
begin in no other way.

2. Since field 5 Is one of the multiple descriptor fields, we see use of the
"compound - AND"'. An entry must have both descriptors, 13M and JE,
in field 5. Other descriptors may also be In the field.

3. Next is an example of the "compound - OR". An entry must have either
TM or TI In field 9.

4. This concludes the first condition of the query. in summary, to fulfill
this condition, an entry must have AC in field 4 and BM and JE h' field 5
and TM or TI in field 9.

S. Since field designators are numeric, numeric descriptors must be isolated
by parenthesis.

Coesider an entry containing AC in field 4, BM, JE and DE in field 5, OT in
field 9, 62 in 3 and HC in field 5. Tihe entry does not satisfy the first condition;
it does satisfy the second condition; but it is rejected because it satisfied a con-
dition that the requestor did not want to be satisfied, namely, an HC in field 5.

A query beings in column I and is terminated by a blank column. Comments
may he written on the card after the blank column. Only one query can be written
on a card and only one card is allowed per query. The query deck is formed as
follows:

FBlank 
card

put deck (one card per query)

QUERY (beginning in Col. 1)
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Frollowing are the formal rules to follow in writing queries:

1. A query is composed of query Items (or conditions) which are separated
Iby + or - and are enclosed In parenthesis. All "plitt" ltv.is ipcc-cdc
"lm1illnus" items.

(Item1 I) + (Item.) -2 (Itemn3 ) - (tenl) ,

2. Query itcms arc composed of a numeric field designator followud by a
single or compound field descriptor. Single numerical field dLesCriptors
or compound ficld descriptors must be enclosed in parentileses.

(IU * 5(AV * AG) * 3(61) * 12(GN + UW))

3. A query must begin in column I with a left parenthesis and will terminate
at the first blank column.

S4. An entry is accepted If it satisfies any of the "plus" items and none of the
"minus" items. An cntry is rejected If it satisfies any of the '"Mits"
items regardless of the number of "plus" Items satisfied.

VI, LIST

The accession bulletin is formed by listing ill entries (for a given month of
entry) first under the appropriate HQMC categories and next under the MCLFDC
categories. This deck is formed as follows:

=Blank cardl

0765 (beginning in Col, 1)

L (beginning in Col. 1)

VII, LOG

After several additions and deletions have been made with the master tape,
it may be nocessary to obtain a now listing of the complete master titpe. The
data deck for this is:

LOG (beginning in Col. I)

-~~ -. 1---



To di1d thmso who code the docurnunt8, a list~ing of' s4IActed doCunIMC-11 (hasiud
Oll ini;llti of entryV) Calfl be' plOdUCC(I With ti1W dCS4C ilpic) 1 COLISri's ra i ed, . lti
lli's tile ii(ct ioilr% i t pt written with thu DIG T'ION AR \' p rri 2i4 11). The datat (luck

FO) 761.S'(nionlth of' entr iw giflM In G04. 1)

-DESCRIPTOR (beginiiung in Col. 1)

A blanklI card aut Lthe en0 of tiuttle dOAI ta deck, terimutates tile program.

(REVE)(SE, BL.ANK)



APPENDIX D

FLOW CHARTS

(R 1VER,.SF, BLANK)
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APP ENDIX 1E

FORTRAN PROGRAM FOR THE IBM 7090

El-1
(k E. V E ,kS E' B13LANK)



C'OMMON 1SUL3,RECDPD.KWESI ,OOtE
DIMENSION ISUE3(901oahHC(50O.22).DLJST~t),fOLaSt( I~,IREC(50O,2zl.ý
XRIEc0RO(I0OoI),NrRv(I),KWEST(3600)snEKWSr(fl
EOUIVAL.ENCtA(IsUO.REC).(ISUa.oDLLsT).(ISue.JDLIST),

X f 1ECORD tI SUH (901 ) ). ORO.NT1ýY).(KWE$Y.RECORo(tOOQoIfl
x (KWES T .REKWS T)#( RLC #1,EC )
DIMENSION ARRAY(2b)oMAl'R(I)
X*KLASS(6.A),CLASS(6.4)tMCLFOC(9,6).CL(9.63.HOMC($,6I.MC(8.6).
XDEF(5OO.9).IOEt-(50O.9),BUFH(26),0ATE(2)
IiQUIVALENCE(ARflAY.MATR),(CARDKAID~.(O1CT.1DICT)t,
Xt MSrER *AMSTER) t(OLLETEs LETE) &(ADD# IADD) 9
XOUERY.KWE-RY)v,CALISr.LISr)#(ALO(~.LOG3.(8LANKLANK~.

X( ASTER * tAS VER ( TEMP# I TEMP) ( ANI'IENINE ) * (PLUSoLUSP)o
X(()ARENL.LPARENhP(PARENRNkPAR4E),(AMINUS.MINUS~,
X(SHIFTs ISIIIFU, (FIELD* IFELD).(DESCRIo KODE).
,((KLASSýCLA$ýS).(MCLFVC.CLh9(HQMCMC).(DEFIDEE)

o DICT=243123633146
13AMSTERz=442 162632551

8 AOO=2t2424606060
8 0rLETE24254J25632!i

a OVERY~=50642!51t7060
B AL I s=433162636060
33 ALOG=4.3A(.7606060
a DESCRI=242562235131
a E3LANK=606060606060
D3 ASTFR=546060606060
B3 It1PAD=777e777777 77

[3 ANINE=1I16060606060
6 PL.US= 20 606050606 0
8 PARENL=7460CO000600
B PAREN4= A460606060CO
d AMINUS=4060606060(,O
EO HI-jFT=100000000O0

NNEC'0
ARRAY(I 25) =BLANK

I SWCHZO
MASTER =15
NOT IER= 16
NAM-5=7
WEWINO MASTER

REWIND NOTHER

50 READ 1019CARD

51 RPwIND NAMLS

PR-INT' 49
49 FORMA Hl*.'&14HTHE~ DICTIOiNARY 1/

5b READ .1 [ARRAY(J)vo=19I2)

wRITE OUTPUT TAPE NAME75,IlI. (AR:ZAY`(J)a.,:=1,g2)

PRINt 545t (ARRAY( J)9.41.I11

56 FORMAt (Z3XA6.lIxlAb//)

DO 60 5=1.12
IF (MATR(I)-LANK) 55.60sss

60 CONfINUF

FNOý-ILE NAMFS

RE*IND NAMES

100 READ 10i* CARD
101 FtJkMAT (A6)
102 il :-ARD- MSTCH) 200oI05*200
105 t 06



tot FORMAT (IHt.bIXt,5HTiH MASTER TAPE ///)

110 READ ll3. (ARRAY( I). =1t 12)

III FORMAT (12A6)

00 120 1=!*12
IF (MArR(I)- LANK) 130, £20., 130

£20 CONTINUE

GO to I tO
130 READ 11 I. (ARRAY( I)# 1=13, 24)

H TCMP=ARRAY( I3)*770000000000
u TEMPMTEMP+606060606O

IF (ITEMP-IASTER) 140, 150. 140

140 PRINT 141,(ARRAY(t),I=13.24)

141 FORMAT (2X It5HtHgj FOLLOWING CARD WAS FOUND TO bE OUT OF SFQUENCE W
XHILE CRLATING A tAATER TAPE (THE CARD SHOUL0 DHAVE AN ATFIRISK). /

X47X25HTHE RUN wAS 0ISCON"INUEO. /24)12AW)
S~I SWiCI4= I

GO TO 170

150 WRITE OUTPUT TAPE MAStFR* 1513 ARRAY

151 FORMAT (12A6/IJA6)
"PRINT 152, ARRAY

152 FORMAT (24X, 12A6/24X# 12A6//)
NRtC=NREC*2

GO to tio

3 70 DO 180 =1:,25
ARRAY (I)ZHIPAD

130 CONTINUE
iRITE OUTPUT TAPE MASTER, 151. ARRAY

NRLCaNREC+Z

PRINT 181. NREC
181 FORMAT (45X, 29HTHE HI-PAD RECORD IS WRITTEN./

X40X, 16. 34H RECORDS COMPRISE THE MASTER TAPE.)

ARRAY (25)= BLANK

END FILE MASTER
REWIND MASTER

IF (ISWCH) 190 ,*190 1020
190 READ 103, CARD

200 IF (KARD-LETE) 400. 210t 400

230 1=1

REWIND MASTER

REWIND NOTHER

220 READ 223. s DLIS (1)

221 FORMAT (A6)
1=1+4

IF (IDLIST(I -- )-LANK) 220,230.220

230 1=1-2

240 READ INPUT TAPE MASTER. 151. ARRAY

DO 250 J£.2b

IF (ARRAY(J)-HiPAD) 260, 250, 260
250 CONTINUE

GO TO 350
260 IF (M)290, 2)0, 270
270 DO 280 J=|, I

"Do 280 K=i.4

IF (MAIR (K)-IOLI$>T(J)) 280, 300. 280

280 CONTINUE
290 WRITE OUTPUI TAPE NOTHIER * 153. ARRAY

GO TO e40
300 ! F (I-I) 310, 330 . 310

31v D0 320 L=J.I



OLIST (L);OL lS!IL,-I)
320 CONTINUE
330 I1 = - I

GO To 240

35) IF' (1) 310, 300. 360
360 PRINT 361
361 FORMAT (IHI, 26X 66H TIlE FOLLOWI1JO ACCESSION NUMBERS WERE NOT FOUN

XD ON THE MASTER TAPE. I
DO 370 J=!t I
PRINT 362. OLIIT (J)

362 FORMAT (S7XA6)

370 CONTINUV

380 WRITE OUTPUT TAPE NOTHIER.151ARRAY
I TEMP=MASTER
MASTER=NOTHFR
NOTHER = ITEMP
REWIND MASTER

READ 101, CARD

400 IF IKARD-IADD) 5509 405, 550

405 NREC=0

NADD=0

PRINT 406

406 FORMAT (IHII
ARRAY (25)=ILANK
REWIND NOTHER

REWIND MASTER

410 READ INPUT TAPE MASTER. 151. ARRAY
00 420 i=1. 25
IF (ARRAY(1)-H-IPAO) 42.h, 420, 425

420 CONTINUE

REWIND MASTER
ARRAY ( 25 ) OLANK

GO TO 430

425 WRITE OUTPUT TAPE NOTHER.IS1,ARRAY

NR-C=NREC+2

GO TO 410

430 READ Ill* (ARRAYC t. 1=1.12)
DO 440 1=1, 12

'F (M"TR(I)-LANKJ ,'450t 440# 450

440 COJT I NiuC

GO TO 500
450 READ. Itl . ikRRFAY CI). 1=13o24)

S TiEMP0AR.AY tj 3)fl?7000.0000

H TEMP= TEMPo SU60606060
IF(ITFMP-IASTiER) 460, 470. 460

PRI NT &RROR MESSAGE HERE

460 GO TO 430

470 WRITE OUTPUT TAPE NIJTHCR. 151. ARRAY

PRINT 152. ARRAY

NAUO=NADO÷2
GO TO 430

500 DO 5!0 !=1.25

AR QAY ( I ) =H IPAD

510 CON r I NUE

WRITE OUTPUT TAtt' NOlft#-Q. 151v ARPAY

ARHAY(C25)=HLANK
NTOTAL=NA)D+NRC+2

PR INT 511 ,,NAADDNTOTAL

5-l FO'iNMAT (23X, Ibs 53H RFCORDS WCRE ADDEO TO THE MASTtR TAPE f-OR A T



2080 KMPNOZI
1=1 +1

2090 IF(KWESt( I)-IASTER)?100 2.310,2100
2100 IF(KWEST(H)-NfWAAE)2200,2310.2200
2200 IF(KWF.St(I)-LVSP) 2.3009Z31042300
2300 CALL OVER (KWFSTII).MOVEvT~ItLO,)

MUVE=MOVE 46
IF (MOVE-42) 2305.,IO2O.1020

GO to 2090
2310 GO) TO C1,2.3.4,5.6.7,8.'),10,I1,12).NUM

1 J=5

GO TO 2320

2 J=6
Kzeo
GO TO 2320

-3 J=7
K=7

GO TO 2320
4 =

K: 8

GO TO 2320

s J=9
K: 12
GO TO 2320

6 J=13
K= 13
GO TO 2320

7 J=14
K= 17
Go To 2320

83 3:18
K= 18
GO TO 2320

;o J=19
K= 19

GO TO 2320
10 J=20

K=20

GO TO 2320
It J=21

K=21I
GO TO 2320

12 J=22
K- 23

2320 J=J+INE!CRO
K=K+ IRkCRO
MOVE :0

DO 2330 L:J*K

IFCIFELO-NrRY(L))2330#e340.2330
2330 CONTINUE

F IELDZO.

GO TO 2450

2 340 FIELOO.#

IF(KMPNU)2400.2400.2350

2350 IF(KwEST(Il)-IALTER)2370. 2360,2370

2360 1=1+1

GO TO 209~0



XOTAL OF+ 16., 9H1 RECORD!,.*
ENOFILE NOTHFn
REwINO NOTHER
I TlMP=MASThfl
MASTIERMNO1 11CR
NOTHER2 I TEMP
READ 101@ CARD

550 IF (KARV)-KWERY) 880+!56001800

560 REWIND MASTER
I ACC=0
PRINT Soli

56 1 FORMAT (IfHIS5X7HOUERIFS//
510 1ý1
580 Ji=1+71

READ) 58 *(KWE5T(K I K=I .J)
581 FORMAT 172 A I

PRINT 5.)82. (KW3ts(KlKzI*JI
582 FORMAT (24Xo72AI//)

D0 590 L~i#J
IF(KwEST(L)-LANK) bOO. 5490 600

590 CONTINUJE
GO to 605

600 1=1+72
GO TO 5130

605 LAST~i
610 ISV8=0

ISWCH=O
I RECRD~ I
IR=37

620 REAO INPUT TAPE~ MASTER.621.(RECOID(K).K=IRECR0,IR3
621 FORMAT (SA6*AI.A6*l7AZ/13A6)

I TLMP= IRFC~fO*4

00 b30KýIRLCRDvITCMP
IF (RCCURO(KI-PIIPAOI 650. 630. 650

630 CONTINUE
I SWCHW'I
GO TO 820

650 (N0=1
655 KMPN=O0

JI INO
NOt=O
MOVFIMO
NUM=0

2000 IF(KWCST( I)-LPARFN)2010,2020.2010
C QUERY ITEM NOT BEGINNING WITH LEFT PAREN
?010 GO TO 1020
2020 1=1+1

IF( KWESt( 1) 32040, 2030 20 30
2030 IF(KWEST(I)-NINE)2050,2050,2040

C QUERY' ITEM W/NON-NUMfL1tC FIELD O-=51(NATOR
2040 GO TO 1020

82050 TEmP=R1EKWSY(1I lErtOOOOOOOOO
I TEMP=1I EMI)/ ISHIFT

NUM=10*NUMtI TEmP

IF ( K.ESjJI(3) 20 104,2000*2060
ý1060 IF(KWE5T*(I3-NINE)2050.2050,2070
20?0 IF(KWESY(1)-LPA1REN)209?0.Z2thO.2090



2?3 70 IFKETl-RAE)302,020
!3 8 0 1 = #1

(JO TO 2370
e390 I =I+ I

tKMPND=O
2400 NVMz0

IF (KWESr(i)-IASTEH) 2410#202092410
2410 IF(KWEST(I )-NRPAR:FJ242O,2480q

2 42 0
C ERRoR-NO RIGHT PARI-.N r'LIUNf)
2420 00 tO 1020
2450 IF(KMPNDJ252O,

2 5 Z0, 2 4 6o
P460 IF (KWEST (I)-LVSP) 2475#2470,2475
2470 1=1+1

GO TU 2090
2475 MN=

GO TO le520
2400 MFNOT)2490*2490#2650
2490 121+2

IF(KwEST(I)-MINUS)2500.
2 5 10, 2 5 0 0

S2500 IF(KWE$T(I)-LANK)2490#660#2
4 9 0

2510 NO 1'=
1=1+1
GO0 TO 2000

Ž2%)0 NUM=0
IF (NOT) 2b3002530t2580

'1530 IF(KWEST( I)-LUSP)2550,-2540,2550
2540 121,1

IF ('(WL-ST( I)-LPARIEN) 2~55o,2020*2550
2550 IF 1KW(FT( I )-MINUS ) 2560*2 6 50 2 t,6 0
2560 IF(KWEST(I )-LANK ) 2ti7o2 6 5,0 t2570

Go To 2530
Z500 F(.KuE$Tij-MiNUS)26OO.*2590.

2 6 00
2590 1=142

NOt:i
G0 TO 2000

.>600 IF(KWEST(1 )-LANK) 2610,6560t 2610
2!610 1=1+1

GO TO ?580
2650 INO=IN0+72

11 (IND-LAST) 65592655s2655
265t) IF (IACC) 020,620*2660
2660 InLCCND=IRECRD+37

I ~lpi -37
I ACC=0
IF (I1RCfl0-9990) 620.820,820

t.60 IACC=I

IF ( ISUB) Ce70#670*ba0
670 1S013(2)1IND

I SkD 1 3 ) 2RLCRD
I SUE)= I

680 DO0 640:~2~ JO0.(Q0,~)
JA=243

690 CONrINUC

I SUtiC J A+2) zINC
ISU081JA+J)=:1 RCR0

1 SUB=3 .[SUB i



GO TO fl00
*700 IEND=ZtISUBt1

K lEND
DO 710 J=JA. )END
I SUBI(K+23= I SUL( K
K=K- I

710 CONTINUE
I SV13( JAI I) zIRECRO
I SIB( JA)=I NO
I SUB I SUB4 i

800 IF (IStUo-2rSI 2650.020.820
8.20 NOtSUti(2)

ND=NO+ 7
PRlINT 1131. (KwEST(J3. J=NO. NO)l

831 FORMAT (I1IlI23X*72A1//)
DO 860 J=1. ISUB

IF (ISUO(K)) e60*835.1335
835 IF (NO-ISUL)(K)) 850,840,840
840 KI=1SUS(K+I)

K2zKIt36
PRINT 801

801 FORMAT (4tX1HI o4X II-1,6X IH3t3X IHA. 39H5o 1591116. 3X1H?. I5X IHe o
X3X1H9*2X2HI0#2X2H11.2)(2H12)
PRINT 841. (RECORD(K)o K=Klo K2)

841 FORMATI IX.5CA6,2X1,AI.2XA6,2X.IT'(A2,ZX)/21X,13A6//)
GO TO 860

850 NOZISUFI(KI
ND=NO+ 71
PR INT 831,s(KWEST (J )*,JlmNOsND)

GO TO 040
860 CONTINUE

IF (ISWCH) 610s 610s 810
$70 REýAO 30t, CARD
880 IF (KARL)-LIST) 950. 890, 950
090 READ 891. KUTOrFC.ATE

891 FOkMAT (A692A6)
REWIND MASrE-R
REWIND NAMt:S
D0 2910 K=196
READ INPUT TAPL NA"CS.,2901 #(CLASS( K*J) tJI. 4)

2901 FORMAT (4A6)
2910 CONt INUE

00 29,)0 K=I.8
READ INPUT TAPE NAMES,2911,CHO"MC(K*J),J=I*6)

2911 FORMAT (OA6)
2920 CONTINUE

00 29J0 K=1.9
READ INPUT TAPE NAMESo2911v(CL(KoJ)*J=Io.6)

29-30 CONTINUE

2940 READ INPUT TAPE NAMFSo294I.(DC-F(IIJIJ=19)

2941 FORMAI(9A6)

IF ( [FIF ( I- I. I)-LANK ) i2940,2950,2940

-9 5 0 LAST=I-1
2990 1=1

ISWCHz0
3000 FIEAD INPUT TAPE MASTER* 3001.9 (RECt I J) #J=l .22)



3001 FORMAT (4A6*A4v3AI9A6*A2/UA6)
3010 00 3020 K=It4

IF' (FIEC(IoK)-HIPAO) 3024,3020,3024
3020 CONTINUE

GO TO 3050
3024 IF(IRECUI5)-KUTOFF) 3000.3025*3000

B302S REC(JvI1)=REC(J*II)*??7??TT77
0 RECIJ,11=RECIJ,11)+6000000000000

'~3030 ttI4-1
IF (1-500) 3000.3000#3040

3040 ISWCH~g
3050 PRINT 3045. OATE
3045 FORMAT (IHI#.3OX57HMARINE CORPS OZOERATIONS ANALYSIS GROUP ACCESSION

X OULLETIN / 48XZJHHf5ADOUARTERS EDITION # 2A6)

00 3230 K&1+7
PRINT 3051# (HQMC(K*L)tL=2#6)

3051 FORMAT (////44XtSA6)
00 3220 J=L61
IF 4IRFC(Jq6i-MC(K#I)) 3220*306003220

3000 DO 3090 JB=195
IF (IREC(J#S)-KLASSIJOtl)) 3090,3t00#3090

3090 CONTINUE
J9=6

3t00 DO 3110 JC=I.LAST
IF (IREC(J,9)-IDEE(JC,1) ) 3110#3130#3110

3t10 CONTINUE
3120 PRINT 31.21. (REC(J#L)*LuIl,2Z)#R!C(Jt9)
3121 FORMAT (13A6)

GO TO 3140
3130 PRINT 3t3t. (RECI~j.L).L=11.22)(D)EF(JC.LA#LA=2.9)

31311 FORMAT (20A&)
3140 PRINT 3141, (REC(JL),L=1,4) ,(C6ASS(J0.LA),LA&2,4) .RECtAJ.10)
3141 FORMAT (2tX*4(A6*6X) t3A6t6XtA6//)
3220 CONT INUE:
3230 CONTINUEi
3300 PRINT 3301. DATE
3301 FORMAT (IHI.3OX57HMARINF CORPS OPERATIONS ANALYSIS GROUP ACCESSION

X BULLETIN /26Xb6HPAARINC CORP$ LANDING F(CRCE DhVE40PMENT CENTe

XR EDITION -*2A6)

00 3500 K=Iod
PRINT 3051o (CL(K*L).L=2#6)
00 3490 J1.Io
IF (IREC(J.7i-MCLFOC(K.i)) 3490s3330,3490

3330 DO 3340 JB=1.5
ijC (IREC(JO3)-KLASS(JOU))3340,3350,3340

3340 CONTINUE
J(3=6

J350 00 3360 JC=1.LAST
IF (IREC(J,9)-IDEE(JC.I) )3360,3430.3360

3360 CONTINUE
3420 PRINT 3421. (RLC(J*L)*L=I1#ZZ).REC(J*9)

3421 FORMAT (13A6)
Go TO 3440

343(G PAIr,ý! 3431. (REC(J.L).L~3t .22),(3EF(JCtLA).i.A:2,i9)
3431 FORMAT (20A6)
3440 PRINT 3441, (RLC(J.L).L=1.4).(C-ASS(JO3.LA3,LA=2.4) ,RECIJ.I0)
3441 FORMAT (21X.4(A6o6X). 3A6#6XoA6//)
3490 CONTINUE
3t>00 CONTINUE



IF (lSWCII 940,Q40t2090

940O RE~AD 101, CA140

READ 101t, CAND
950 FKARD-LOL, t000, 960. 1000
960 REWIND MASlER

PRINT 961
96 1 FO)RMAT IIMI)

970 ACAD INPUT TAPP_ MA51EQR* I51. ARRAY
DO 900 Jri.eb
IF (ARRAY(J)-HIPAD) 990* 91101 990

980 CONTiNur

REwIND MASTUH
READ) 101s CARD

GO TO 1000
99U PRINT 841. ARRAY

6O TO 970
1000 IF (KAUD-KIIOE) 1020,4000*IO20
4000 DO 4010 1=I141

3UFR*( I )ULANK
4010 CONTINUE

E3VFR(2)z(4-OHS
I3UFQ(61:C4-6H6
bUFR(7)=(4-6H7

BUF rl 12)=(+6H9
BUFQ( 1Z3)=( +OHIO
fOUFlj( 14)=( +6H1 t
BVFR(1b)m(+6M1I'
REwIND, NAMCS
Do 5210 1=1.23
READ iNPUT TAPL NAMESs S200. TCMP

5200 FORMAT (A6)

5210 CONTINUE
1=1

5220 DEAD INPUT tAP(E NAMkES, 21 DFIJ.J19
5221 FORMAT (OA6)

IF ( IDLE( 1 91 )-LANK) S2J0#5M0o.b2,30
1-1+ t t+
GO TO 5220

b240 LAýJTI
REWIND MASTI-1
READ) 4011# KUTUFF

4011 FORMAT (A4)
PR1NI 4012

401Z FORMAT (lIfi, 4d2Z~10LSCnflhTOr4 fRANSLATIUN///)
IP=0

4020 READ INPUT TAPE MASTER, 4021. TEST. TCMP. (REC(I.J). J,"
4021 FORMAT CAb, l8x, A4, 11A. 16A2/12A6)

IF (TEST-tilPAD) 4030.4110.4030
4030) IF (ITLMP-KUTL)FF) 4020.4040.4020
4040 PRINT 4041. fREC(1,Jl* Jml?*28)
4041 F-MIMAf (24K(. 1.?A6)

DO 4090 1I.

Ou 4050 L3),LAS)
If- 1t(II-DE'.) 4050#4060.40s0

40!4) CONTINUE
L zL A,51



PRINT 40151
4051 FOAMAT (5OXMCIUNDeriNmm oI!scRIPrDR)n

4.060 00 4070 LAUI.LAST

If (iAE(CCXtK)-IeetL~A,.ll) 4O07,4000o,4DO7
4.070 CONTINUE

PRINT 4051A

LACUAST
4000 PRINT '.001, ~uk~rn(Iý (IDEE(L#J)* Js2*9). BUFP(K)* (IOEE(LA*J)t J*2

4081 FORMAT (9X,A2, AXo(A6*3XoA2#tX,8Ab)
4D90 CONTINUE

IF UIP-4) 4020.4100C.4100
4100 Ipso

PRINT 4101
4101 FORMAT (tHIý

GO TO 4020
4110 REwIND MASTER
1020 PRINT 1021. MASTI!R

7 1021 FORMAT (lHlo40X34HTHU4 MASTCR TAPE 1S ON LOGtCAL UNIT, 13)
- - CALL ENOJOI3

eND
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